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ginosa. During storage of bottled water pulsating changes in aerobic plate
counts frequently occurred. Over 90% of counts of 10,000 bacteriological
analyses of bottled water in California in 1977 were less than 100 per ml
at time of bottling (Sheneman, 1983). Over 99.8% of these samples were
free of coliforms.

Although there is no epidemiological evidence that bottled water pro-
cessed in the United States has been a public health problem, bottled water
has been cited as a cause of human disease in other parts of the world.
For example, bottled noncarbonated mineral water was implicated as one
of the primary vehicles involved in a cholera epidemic in Portugal in 1974
(Blake etal., 1977).

FDA microbiological standards for bottled water (FDA, 1982a) are
based on the presence of coliforms. With the multiple tube fermentation
method not more than one unit in a sampling of 10 (subsamples) shall
have a MPN of 2.2 or more coliforms per 100 ml and no analytical unit
shall have a MPN of 9.2 or more coliforms per 100 ml. With the membrane
filter method, not more than one of the analytical units in the sample shall
have 4.0 or more coliforms per 100 ml and the arithmetic mean of the
coliform density of the sample shall not exceed one coliform per 100 ml.

The FDA GMPs for bottled water (FDA, 1982b) require coliform anal-
ysis at least once a week of a representative sample from a batch or segment
of a continuous production run for each type of bottled drinking water
produced during a day's production. Additionally, source water obtained
from other than public water systems is to be sampled and analyzed for
coliforms at least once each week. In addition, at least once each three
months, a bacteriological swab and/or rinse count should be made from
at least four containers and closures selected just before filling and sealing.
No more than one of the four samples may exceed more than one bacterium
per ml of capacity or one colony per cm2 of surface area. All samples
shall be free of coliforms.

In addition to the federal standards, state and local microbiological
criteria and good manufacturing practice codes exist to monitor the pro-
duction, processing, and distribution of bottled drinking water (Wehr,
1982). To promote high standards of quality in the bottled water industry,
the International Bottled Water Association has published a technical man-
ual containing a quality control program to assure compliance with FDA
standards (IBWA, 1983). The American Sanitation Institute (ASI) inspects
all IBWA-member plants for conformance with the regulations.

The indigenous microflora of bottled drinking water usually consists of
gram-negative bacteria belonging to genera such as Pseudomonas, Cy-
tophaga, Flavobacterium, and Alcaligenes. Although no total count is
specified, good-quality drinking water at time of bottling usually contains